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Damage Assessment Effort in Haiti

10,000 NGOs were estimated to be active.

More than 2000 damage maps for Haiti catalogued by Reliefweb. 

Collaborative damage mapping results based on 50 cm satellite imagery and 15 cm aerial 
imagery by more than 500 expert volunteers organized by ImageCat for parts of Port-au-Prince. 

Despite the superb data quality, only about 63% of the buildings mapped as severely damaged 
were identified as such.



Data Acquisition Latency (all InSAR missions)

Expected wait time until the 
first SAR satellite to visit after 
an event

Ascending + descending orbit

Right-looking mode

Latitude of 38° N/S

Present: 15 hours

2020: 8 hours
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Pasadena Building Demolition Project

 Performance assessment (signal-to-noise ratio)
 Demolition period: 2007.04.23 – 2008.01.22
 Location: Westgate Apartments Pasadena
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Simple Difference

– =
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Results

Simple Difference 
SNR = 17.3

Histogram Matching
SNR = 23.1

Causality Constraint
SNR = 44.6
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Google Earth Image (2008.01.09)
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Damage Proxy Map (2006.12.31-2007.02.15-2008.02.18)
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Yun et al., TGRS, in review



Site 1: Building blocks demolished

2007.10.23 2008.01.09DPM
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Site 2: Pasadena City College remodeling

2007.10.23 2008.01.09DPM
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Site 3: Single family house room addition

2007.10.23 2008.01.09DPM

11



Christchurch Earthquake

February 22, 2011 

Magnitude 6.3

At least 181 people were killed

Peak acceleration: 1.88g

Extensive liquefaction producing 
400,000 tons of silt

Estimated cost: US $12-13 billion

Damage assessment by NZ 
government under progress
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Ground Truth with Engineering Reports

Created by Tonkin & Taylor NZ 
for CERA (Christhurch Earthquake Recovery Authority)
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Damage Proxy Map vs Ground Truth

2011.06.22 version
Data provided by the New Zealand Government
http://data.govt.nz

Damage Proxy Map (ALOS PALSAR A335): 
2010.10.10 – 2011.01.10 – 2011.02.25
Google Earth (GeoEye) Image: 2011.02.26
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Green – You can repair house
Orange – Need more investigation
Red – Not worth repairing house
Transparent – Under progress or public land

From radar data acquired 3 days after EQ Zone Map first released 4 months after EQ 

False Alarm?



Damage Proxy Map vs Ground Truth

2011.10.28 version
Data provided by the New Zealand Government
http://data.govt.nz

Damage Proxy Map (ALOS PALSAR A335): 
2010.10.10 – 2011.01.10 – 2011.02.25
Google Earth (GeoEye) Image: 2011.02.26
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From radar data acquired 3 days after EQ Technical Classification Map first released 8 months after EQ 

Classified as 
significant 
land damage



Christchurch Cathedral

2010.09.03 2011.02.23Damage Proxy Map

Christchurch Cathedral on the day of the 
earthquake (REX/The Telegraph)
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Cliff Collapse

2010.09.03 2011.02.26Damage Proxy Map 2011.02.23
EQ M6.3

Luxury homes teeter on the edge after huge 
landslides in Redcliffs, near Christchurch 
(Photo by Torsten Blackwood from AFP).

Cloud

Photo Courtesy David Petley
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Liquefaction in Bexley

2009.03.04Damage Proxy Map 2011.02.23

Water Inundated Bexley (Mark Mitchell/New Zealand 
Herald/Associated Press)

Cars stuck in the mud, Bexley 
(Brett Phibbs/AFP/Getty Images)
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Tohoku Earthquake
March 11, 2011 

Magnitude 9.0

At least 15,822 people were killed

3,926 people missing

125,000 buildings damaged/destroyed

Estimated cost: US $300 billion

Damage assessment by Japanese 
government under progress

Envisat (C-band) Interferogram:
One color cycle = 50 cm LOS disp.

Magnitude: 9.0
Lat: 38.322° N

ARIA product, featured in NASA photo journal, 
ESA portal, and GEO supersite
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Damage Proxy Map from 
Coherence Change and Amplitude Change
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Ishinomaki, Japan

Envisat (ESA, C-band) ASAR 
2011.01.31-2011.03.02-2011.04.01

Coherence change: Building damage due to tsunami 
waves

Amplitude change: Inundated areas as of 2011.04.01 



Conclusions and Future Work

Future radar satellites will visit SoCal within a day after a disaster event. Data 
acquisition latency in 2015-2020 is 8~15 hours. Data transfer latency that often 
involves human/agency intervention far exceeds the data acquisition latency. 
Need interagency cooperation to establish automatic pipeline for data transfer.

The algorithm is tested with ALOS PALSAR data of Pasadena, California. Quantitative 
quality assessment is being pursued: Meeting with Pasadena City Hall computer 
engineers for a complete list of demolition/construction project  1. Estimate the 
probability of detection and probability of false alarm 2. Estimate the optimal 
threshold value.

The algorithm will be improved under a NASA fund (Program: Applications of 
Geodetic Imaging, PI: Sang-Ho Yun), utilizing temporal characteristics of coherence 
and be optimized for each type of data (UAVSAR, TerraSAR-X, COSMO-SkyMed, 
Sentinel-1a/b, US L-band SAR Mission*)
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* Proposed Mission - Pre-decisional - for Planning and Discussion Purposes Only


